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Scope and Access
The NCBI Short Genetic Variation database (dbSNP) [1], commonly known as dbSNP, catalogs short variations in nucle-
otide sequences for human. These variations include single nucleotide variations, as well as insertions, deletions, and
short tandem repeats less than 50 nucleotides in length. Short genetic variations may be common, thus representing
true polymorphisms, or they may be rare. Some rare human entries have additional information associated with them,
including disease associations from ClinVar [2], genotype information and allele origin, as some variations arises in so-
matic rather than from germline.

Short nucleotide variation data can be accessed via the dbSNP homepage and EUtils API:

www.ncbi.nlm.nih.gov/snp and www.ncbi.nlm.nih.gov/books/NBK25501

VCF files and database bcp files are available for download through FTP and Aspera client at:

ftp.ncbi.nim.nih.gov/snp/ and www.ncbi.nlm.nih.gov/public/?snp/organisms/

The dbSNP API service, SPDI [3], is available at: api.ncbi.nlm.nih.gov/variation/v0/
dbSNP data can also be accessed interactively through the Variation Viewer:
www.ncbi.nlm.nih.gov/variation/view/

Searching for and Displaying SNP Records
You can search for variations on the dbSNP homepage by typing a query term in the search
box and clicking the Search button (A), or use the Advanced (B) page to create complex

queries to produce more precise results. Searching with hfe[gene] retrieves variations mapped to the human HFE
gene, and filter the list to subset using preset filters (C). Options in the Display Settings popup (D) allows you to
change the number of records displayed and their sort order. The Send to dialog box (E) provides options to save re-
trieved list of SNP to a local file. The VarView (F) links to a graphical presentation of the variant under the context of
the annotated genome in the Variation Viewer. The summary also provides allele frequencies from large population
studies (G). The HGVS variant names (H) are hyperlinked to the graphical presentation of the variant on the target mol-
ecule presented in Graphical Sequence Viewer. The Find related data portlet (I) allows you to retrieve related entries

from other NCBI databases for the set of variations in the display.
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The New Reference SNP Report
The new Reference SNP Report linked from rsIDs, such as rs1800730 (shown below and on p.3) shows details of a
dbSNP variation record. The summary section at the top (A) provides an overview of the variant. It reports the allele in
the forward orientation of the chromosome record. The information in display is also available in JSON format through
the Download link at the upper right (B). The new report separates details of the variation into various categories (C) and

displays them next to separate tabs.
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The New Reference SNP Report (cont.)

Allele: T (allele ID: 15050)

ClinVar
Accession

* Disease Names
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@] Other tabs in the new Reference SNP Report

provide category-specific information.

RCV000000028.9 Hemochromatosis type 1

RCV000290775.4

Hereditary hemochromatosis

RCV000764641.1

locus 2 Variegate porphyria

Alzheimer's disease,Familial porphyria cutanea tarda,Hemochromatosis type
1,Microvascular complications of diabetes 7,Transferrin serum level guantitative trait
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Significance
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The Clinical Significance tab (A) lists related
clinical assertions for the variant from ClinVar,
with IDs linking directly to the records there.

&

The Frequency tab (B) lists allele frequency data

for major populations from major studies, such as
1000 Genomes, ExAc, and Genome Aggregation
Database, with the display filtered for Asian popu-
lation. Use the “Download” link (C) to get the data
in a tab-delimited format. This provides a way to
evaluate the impact of a variant if there is no infor-
mation in the Clinical Significance and Publica-
tions sections.

The Aliases tab (E) lists HGVS names that all
describe the same variant. These names use dif-
ferent reference accessions, but they are equiva-
lent and point to the same genomic variation. Use
the table header to sort names or the search box
(F) to filter the list displayed.

g
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NM_001300748.1:c.193= NM_001300748.1:c.193A~T
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No Submitter *  Submission ID Date (Build)
4 1000GENOMES 55233370756 Jul 14,2010 (132}
10 1000GENOMES 55490921024 May 04, 2012 (137)
17 1000GENOMES 551319404492 Aug 21,2014 (142)
53 1000Genomes NC_000006.11 - 26091185 Oct 12, 2018 (152)
47 ACPOP 553733306376 Jul 13,2019 (153)
e |
Filter:

L

Associated ID History Updated (Build)

5115372583 Oct 26,2010 (133)

The Submission tab (G) lists equivalent submit-
ted entries, from large projects or individual sub-
mitters. Only older submissions, before adoption
of asserted location, have ssIDs (H).

The History tab (I) tracks the change of the clus-
ter and lists other rsIDs that have merged with this
variant. In this case, variants rs115372583 and
rs28934888 were determined to be duplicates of
rs1800730, so they were merged into rs1800730

rs28934888 May 25, 2008 (130) as a single record.
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cations tab (J) You can use the “VieW All 26153218 EMQN best practice guidelines for the molecular genetic diagnosis of  Porto G et 2016 journal of
in PubMed” button (K) to retrieve the listof |~ hereditanyhemochromatosis (HH). ol g:;":t‘;s
citations in PubMed and examine their ab- :
stracts for more information. Some of - Molecular epidemiclogy of HFE gene polymorphic variants {C282Y, Alves LN Genetic=and
i i e HE3D and S65C) in the population of Espirito Santo, Brazil etal 2uLs e
these citations may also have free full-text pop P sl : —r
available from PubMed Central (PMC) Population-based analysis of the frequency of HFE gene Kat Molecular
27221532  polymorphisms: Correlation with the susceptibility to develop ME Sei rzu 2015 medicine
hereditary hemochromatosis. : reports
Haplotype analysis of the HFE gene among populations of Northern Mikhail
27317329 Eurasia, in patients with metabolic disorders or stomach cancer, and S\:-' ta\lova 2016 BMC genetics
in long-lived people. etat .
&

NCBI Handout Series | SNP | Last Update September 10, 2019

Contact: info@ncbi.nim.nih.gov


mailto:info@ncbi.nlm.nih.gov

Page 4 dbSNP: Database of Short Nucleotide Variations

Variation Viewer
The Variation Viewer pro-
vides an interactive display
of the variant under the
context of annotation of the
selected genome assembly.
It correlates a variation and
its molecular consequences
in the data table with its
genomic context in the

graphical display (A). Filters |

in the left hand column (not
shown) are available to se-
lectively display variants of
interest. More information
on this tool is available
online [4, 5]

Other Ways to Ac-

cess dbSNP Data
The dbSNP database is
fully integrated with the En-
trez system, enabling the
access of variation data
through links present in
records from other NCBI
databases. For example,
you can show variations

mapped to a RefSeq genomic or
mMRNA record (with NT_, NG_,
NM_ accessions) by using the Cus-

tomize view (B) menu in the upper

right hand corner of the sequence rec-
ord, simply check the SNPs checkbox
and click Update View (C) to activate

the selection.

dbSNP also integrates disease-related
nucleotide variations that have been
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26,090,332 26,090,940 HACE I rs1800730 L] 26,090,970 26,290,920 26,090,990
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TGGTCG&CR#BClCﬂﬂGlTlCTkGTlCTCTCAGCGGCACACCTCGGGGCTTGAGGTﬂCCCJ\hlGGTCATQ

Genes, NCBI Homo sapiens Annotation Release 109, 4"“1‘:'

ClinVar Short Variations based on dbSNP Build 150 | {Ho. ®
1 B [ 1
dbSNP Build 151 (Homo sapiens Annotation Release |1p=) - ®
rs1396946145 Bl C/6 rs977IITIVO BE &/ T rslE00730 Wl A/T  rsl223956821 =#T r5l314726450 B A/ rs62625342 W C/T
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rs147297176 B C/T rsEEE33E301 BE|GST  rs77EEE2429 B A/G 1997 B A/G rsl17]
rs111633557 B A/G rs747739169 B C/T rsl249298724 B8 A/T
rsl467201632 Bl C/T rs1395237@5 B A/G/T rsl450E62478 BE A/C/G
26.8%8,930 26,896,548 26,690,950 26.8%3 960 26,890,578 26,890,950 26,850,950
NC_000006.12; 26M..26M (595p) " £ Tracks shown: 4/535
P rsBEB3353591 26 050956 single LOC1087836845  non coding transcript T =0.0004 T=16e5
nucleotide and 1 mare variant, missense variant,
variant intron variant
v 151500730 26,090,957 single LOG108783645  intron variant, missense Phthogenic T=00040 T=00111 T=0.0101 16
nucleotide and 1 more variant, non ceding
variant transcript variant
Alleles associated with rs1800730
Allgle information | Clin\ar information
Variant | Transcript RefSeq Protsin Molecular Condition Most severs clinical | Submitters | Highest review status Last
allele change change consegquence significance evaluated|
T c.193A=T NM_D00410.3 Ser65Cys  missense variant Hemochromatosis — Pathogenic 5 criteria provided, Jun 21,
type 1 and 1 more conflicting interpretations 2016
T c.193A=T NM_D01300749.1 Ser65Cys missense variant Hemochromatosis — Pathogenic 5 criteria provided, Jun 21,
type 1 and 1 more conflicting interpretations 2016
T c.193A=T NM_139003.2 Ser65Cys missense variant  Hemochromatosis  Pathogenic £ criteria provided, Jun 21,
fype 1 and 1 more conflicting interpretations 2016
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https://www.ncbi.nlm.nih.gov/nuccore/NM _000410.3

Update View

reported in literature
and cited in rsID format,
collected by OMIM, or
submitted to ClinVar.
The table is the Allelic
Variant display for
OMIM record 613609,
which cites the rsIDs in
the dbSNP column (D).
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